Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.067; wR factor = 0.203; data-to-parameter ratio = 13.1.
The crystal structure of the title compound, C 25 H 18 ClN 5 O, was determined in the course of our studies on the synthesis of 1,4dihydropyrano [2,3-c] pyrazole as an inhibitor of the p38 mitogen-activated protein kinase (MAPK). The compound was prepared via a base-catalysed synthesis from 1-benzyl-3-(4-pyridyl)-1H-pyrazol-5(4H)-one with p-chloroaldehyde and malononitrile. The crystal data obtained were used to generate a three-dimensional pharmacophore model for in silico database screening. The phenyl ring is disordered over two positions, with site occupancy factors of 0.55 and 0.45. The dihedral angles between the 1,4-dihydropyrano[2,3-c]pyrazole unit and the chlorophenyl and pyridine rings are 83.7 (1) and 16.0 (1) , respectively. The chlorophenyl and pyridine rings make a dihedral angle of 86.8 (2) .
Related literature
The therapeutic potential of p38 mitogen-activated protein (MAP) kinase inhibitors for the treatment of inflammatoryassociated diseases has been extensively reviewed (Kumar et al., 2003; Pargellis & Regan, 2003) . The synthesis of the title compound was performed according to the published procedures (Dyachenko & Chernega, 2005; Dyachenko & Rusanov, 2004; Klokol et al., 1999) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 1 2 ; z À 1 2 ; (ii) Àx; Ày þ 1; Àz.
Experimental
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: CORINC (Drä ger & Gattow, 1971); program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON.
6-Amino-1-benzyl-4-(4-chlorophenyl)-3-(4-pyridyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile F. Lehmann, D. Schollmeyer and S. Laufer Comment p38 mitogen-activated protein (MAP) kinases are important enzymes in signal-transduction cascades which are responsive to stress stimuli, such as cytokines, ultraviolet irradiation, heat shock and osmotic shock, and are involved in cell transformation, proliferation, differentation and apoptosis. Until now there is a lack in new lead structures. Virtual screening of a database of compounds is one possibility to obtain new hints. The crystal structure of the title compound ( Fig. 1 ) was used to consider a possible binding mode in the ATP pocket of the enzyme.
1,4-Dihydropyrano[2,3-c]pyrazole derivatives related to 2 have been published as crystal structures (Dyachenko & Rusanov, 2004) . The nitrogen atoms N19 and N30 are involved in H-bond interactions with the amino group (N17) forming three-dimensional network (Fig. 2) . The unsubstituted benzene ring is disordered in two orientations and was refined using a split model. The 1,4-Dihydropyrano[2,3-c]pyrazole moiety is almost planar and is nearly perpendiculare (83.7 (1)°) to the C20-C25 ring. The dihedral angle between the pyridine ring and the C20-C25 ring is 86.8 (2)°.
Experimental 1-Benzyl-3-(4-pyridyl)-1H-pyrazol-5(4H)-one (1): A solution of ethyl 3-oxo-3-(4-pyridyl)propanoate (7.76 mmol) and triethylamine (7.76 mmol) in ethanol (15 ml) was cooled with an ice-bath. 2-Benzylhydrazinium chloride (7.76 mmol) was added and the reaction mixture was heated up to 60 °C for three hours. The solvent was evaporated to yield 98% of 1.
6-Amino-1-benzyl-4-(4-chlorophenyl)-3-(4-pyridyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (2): A mixture of p-chlorobenzaldehyde (0.80 mmol), malononitrile (0.80 mmol), N-methylmorpholine (0.80 mmol) in ethanol (10 ml) was stirred for one minute at room temperature. 1 was added and left to stand for one day. The precipitate formed was filtered and washed with ethanol and hexane. The compound was recrystallized from ethanol (31% yield).
Refinement
Hydrogen atoms attached to carbons were placed at calculated positions with C-H=0.95A% (aromatic) or 0.99-1.00 Å (sp 3 C-atom). Hydrogen atom attached to N17 were located in diff. fourier maps. All H atoms were refined with fixed isotropic thermal parameters using a riding motion model with U iso (H) = 1.2-1.5U eq (parent atom). The phenyl ring C11 -C16 is disordered over two positions with s.o.f. of 0.55/0.45 and was refined as a rigid group. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
6-Amino
-1-benzyl-4-(4-chlorophenyl)-3-(4-pyridyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile
Special details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) −0.041 (7) −0.009 (7) −0.030 (6) C15A 0.187 (9) 0.098 (7) 0.116 (8) −0.044 (7) −0.008 (7) −0.020 (6) C16A 0.149 (8) 0.074 (5) 0.077 (5) −0.039 (6) −0.010 (5) −0.005 (4) C11B 0.042 (7) 0.048 (5) 0.050 (7) 0.003 (5) 0.003 (5) 0.003 (5) C12B 0.077 (6) 0.090 (7) 0.107 (7) −0.008 (5) −0.003 (6) −0.054 (6) C13B 0.104 (8) 0.113 (8) 0.129 (9) 0.000 (7) −0.007 (7) −0.036 (7) (2) C14A-C15A-H15A 120.0 C2-N1-C10 128.6 (3) C15A-C16A-C11A 120.0 N9-N1-C10 121.5 (3) C15A-C16A-H16A 120.0 N1-C2-O3 119.7 (2) C11A-C16A-H16A 120.0 N1-C2-C7 110.8 (3) C12B-C11B-C16B 120.0 O3-C2-C7 129.5 (3) C12B-C11B-C10 127.8 (6) C2-O3-C4 114.1 (2) C16B-C11B-C10 111.8 (6) N17-C4-C5 128.3 (3) C13B-C12B-C11B 120.0 N17-C4-O3 109.6 (2) C13B-C12B-H12B 120.0 C5-C4-O3 122.1 (3) C11B-C12B-H12B 120.0 C4-C5-C18 116.3 (2) C12B-C13B-C14B 120.0 C4-C5-C6 126.4 (3) C12B-C13B-H13B 120.0 C18-C5-C6 117.3 (2) C14B-C13B-H13B 120.0 C7-C6-C20 113.6 (2) C15B-C14B-C13B 120.0 C7-C6-C5 106.7 (2) C15B-C14B-H14B 120.0 C20-C6-C5 111.0 (2) C13B-C14B-H14B 120.0 C7-C6-H6 108.4 C14B-C15B-C16B 120.0 C20-C6-H6 108.4 C14B-C15B-H15B 120.0 C5-C6-H6 108.4 C16B-C15B-H15B 120.0
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